Aging of the female reproductive system: a window into brain aging.
The menopause marks the permanent end of fertility in women. It was once thought that the exhaustion of ovarian follicles was the single, most important explanation for the transition to the menopause. Over the past decade, this perception has gradually changed with the realization that there are multiple pacemakers of reproductive senescence. We will present evidence that lends credence to the hypothesis that the central nervous system is a critical pacemaker of reproductive aging and that changes at this level contribute to the timing of the menopause. Studies demonstrate that an increasing de-synchronization of the temporal order of neuroendocrine signals may contribute to the accelerated rate of follicular loss that occurs during middle age. We suggest that the dampening and destabilization of the precisely orchestrated ultradian, circadian, and infradian neural signals lead to miscommunication between the brain and the pituitary-ovarian axis. This constellation of hypothalamic-pituitary-ovarian events leads to the inexorable decline of regular cyclicity and heralds menopausal transition.